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PREFACE 

This book is intended principally for the strug- 
gling student who is endeavoring to better him- 
self by home study and who can get but little 
assistance, if any, either personal or from books, 
the latter usually being too difficult for him to 
read. It is intended to give him a beginning so 
that he may be able to solve the ordinary prob- 
lems of every-day practice, and, as stated in the 
introduction, to qualify him for the reading and 
study of the more profound books on the sub- 
ject. The general discussions may also be read 
with profit 1^ laymen who wish merely a gen- 
eral knowlec^e of the science. The text is the 
result of many years* experience in making per- 
spective drawings in an architect's office and in 
teaching the science to beginners. The manu- 
script was tried, with mailed success, by sev- 
eral novices who had not before known any- 
thing about the subject, and who were enabled 
after a careful study of the book to lay out an 
ordinary perspective accurately and without 
help. 

If, in some measure, this book succeeds in do- 
ing this for others, if it lightens the task and 
stniightens the road for but a few, the satisfac- 
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PREFACE 

tion of the author will far exceed that of those 
helped. 

The student is assumed to have some know- 
ledge of plane geometry, but this, though de- 
sirable, is not absolutely necessary. It is,' of 
course, essential that he have some familiari^ 
with architectural or mechanical drawing. 

aj.L. 

Kansas Gitt, Missouri, 
December tenth, nineteen twelve. 
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INTRODUCTORY 

fTlJffiRE are so many books on Perspective 
X that an apology is necessary for inflicting 
another. The boolu, however, with which the 
writer Is familiar, although excellent texts, 
usually do not begin at the very beginning, and 
the inexperienced student cannot read them un- 
derstandingly. Not so many years ago, the 
writer was a student-beginner himself, and he 
still remembers quite vividly the yearning for 
knowledge at that time. This yearning, in so 
far as concerned Perspective, was not for the 
knowledge of the science and theory of the sub- 
ject, but rather for the ability to make a per- 
spective drawing. So in this little book, after a 
preliminary talk and a few observations on Per- 
spective and its phenomena, we are going to 
make, you and I, a perspective drawing; we 
shall work together step by step and line by line. 
Then you will make anotiier perspective draw- 
ing, using the same methods that we used to- 
gether, but without the explicit instructions. 
Having done this, we hope that your interest 
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will have been sufficiently aroused so that you 
will want to know why you did what you did, 
and then, again step by step and line by line. 
you will be told why. You will be told enough 
only, so that by deductive thinking you may be 
able to work out the ordinary problems encoun- 
tered, or, better yet, so that you may he able to 
read some of the admirable existing texts on the 
subject It is not the intention to encroach on 
the field of such excellent books as Ware's 
"Modem Perspective" or Longfellow's "Applied 
Perspective." 

This, in brief, is the plan of this little book. 
It follows what may be called the "laboratory 
method" of modem teaching. Some of us have 
found that the way to learn, and the way we do 
learn, a new language is by speaking and read- 
ing it first, and then studying its grammar and 
rhetoric. So we shall do with Perspective. We 
shall learn first to make a perspective drawing 
— indeed, we shall make one or two — then we 
shall study its grammar and rhetoric. 



can 
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PREUMINARY 

EVERYTHING we see, we see in perspective. 
Every image in the eye is in perspective, a 
perspective projection; every photograph is in 
perspective and a perspective projection. If the 
student should erect a glass screen between him- 
self and an object such as a building and run 
imaginary lines from his eye to various points 
on the object, say the corners, where these lines 
would pierce the glass screen would be the per- 
spective projections of the corresponding points 
on the object If we now connect these projected 
points on the screen by lines, we shall have a 
picture or perspective projection of the object 
on the screen. We must always remember this : 
the perspective projection of an object is a pic- 
ture, an image of it on an assiuned plane. It is 
with the construction of this image or projec- 
tion, without actually making the projections of 
the various defining points, that the science of 
Perspective has to deal. Let us get back for a 
moment to the glass screen. In the parlance of 
Perspective this screen is called the picture 
plane; the position of the observer's eye, the 

C«3 
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PRELIMINARY 

point of station. Although not necessarily so 
always, the picture plane is usually assumed to 
be vertical. We are now ready for an explicit 
definition of a perspective (Figure 1). 

A perspective of an object is the projection of 
the defining lines and points {A, B, C . . .) ot 
that object on a plane (PP) called the picture 
plane. This projection is formed by drawing 
lines from the dining points {A, B,C...)oa 
the object to a point (S) called the point of sta- 
tion. The intersections {A', B', C , . .) of these 
lines (SA. SB, SC . . .) with the picture plane 
(PP) define the projection or so-caUed perspec- 
tive {A'.B',C'). 

A photograph is a true perspective In Figure 
1, if we continue the Mnes SA, SB, SC, etc., 
through the point of station, 5, to a plane paral- 
lel to the picture plane, PP, as P'P', and inter- 
secting P'P' in A", B", C" . . ., the inverted im- 
age (A", B", C" . . .) thus formed is similar to 
the projection A', B'. C ... on PP, and is anal- 
ogous to the image formed on the ground glass 
or focussing screen of the camera. The ground 
glass of the camera corresponds to P'P', and the 
lens of the camera to S, the point of station. 

Having shown that a photograph is a true per- 
spective projection, we shall now study a photo- 
graph and note some of the peculiar phenomena 
of perspective (Figure 2). We see that vertical 
lines on the object or building remain vertical 
in the photograph. This we must remember. 
As long as the picture plane is vertical — and we 

CO 
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shall not consider cases where it is not — ^verti- 
cals in the object will remain vertical in the pic^ 
hire. We see also that horizontal lines in the 
object converge in the photograph. We should 
note that when these horizontal lines are paral- 
lel, such as those lying in the same or parallel 
sides of the building, they converge in the same 
point, as V and V. These points, V and V% are 
called the vanishing points for the lines which 
converge in them. Note that the line HH drawn 
through V and V is horizontal. This line is 
called the horizon of the picture. It is the neu- 
tral line of the perspective and is always on the 
level of the point of station or observer's eye. 
All horizontal lines below the level of the hori- 
zon incline upward toward it, and all horizontal 
lines above the level of the horizon incline 
downward toward it. The vanishing points of 
all horizontal Unes lie in the horizon. Finally, 
we should note that equal distances and dimen- 
sions on the object decrease in magnitude on 
the picture as they recede. This diminution is 
due either to increase of distance from the eye, 
to the obliquity of view, or foreshortening, or 
to both. 

In later chapters of the book all these phe- 
nomena will be taken up, discussed and ex- 
plained, but a few words in explanation of why 
parallel lines converge and vanish in the same 
point and why parallel horizontal lines con- 
verge and vanish in the same point in the ho- 
rizon may not be amiss now. 

t62 
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PRELIMINARY 

The size of an image on the retina of the eye 
or the picture plane of a perspective depends 
on the size of the angle subtended by the object 
seen or pictured; that is, if lines be drawn from 
the extremities of a dimension of the object to 
the point of station or eye, then the size of the 
image or projection of Uiat dimension depends 
on the angle between these lines. The farther 
away the object, the smaller the angle and hence 
the smaller the image. This is obvious from 
Figures: 
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When this distance of the object becomes infi- 
nite, the angle subtended becomes infinitesimal 
and the image a point Practically speaking, of 
course, the image becomes a point when the sub- 
tended angle becomes so small that it cannot be 
recognized as such by the eye. This happens at 
a comparatively great distance but a finite one. 
Now let us imagine a long straight railroad 
track in the direction of which we are looking. 
Each successive tie between tracks subtends a 
lesser angle at the eye and hence makes a 
smaller image. At a great distance this image 
becomes practically a point and the two lines 

1:73 
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of track seem to meet. This poiot is the so- 
called vanishing point for the lines of the track. 
Likewise, it may be seen that in any system of 
parallel lines — not parallel to the picture plane 
— the lines will converge to a common vanish- 
ing point; this being, for the same reason, the 
decrease in the apparent distance between them. 
Assuming for practical purposes that as much 
of the earth's surface as we can see at one time 
is a plane, then any line lying in this surface or 
plane and at an angle with the picture plane 
must vanish in the horizon or apparent end of 
this plane, and any line parallel to the first line, 
and therefore a horizontal line, must vanish in 
the same point on the horizon. This should 
make it clear that the vanishing points of hori- 
zontal lines must lie in the horizon, hut the 
hypothesis will be more easily understood later 
when the subject of parallel planes and their 
vanishing lines will be taken up. 

We should also remember that the position of 
the picture plane is entirely arbitrary (Figure 
1). It may be placed between the object and the 
point of station, the logical position for it; it 
may be behind the point of station, as in a cam- 
era when the projected image is inverted; it 
may be behind the object when the projected 
image is larger than the object; finally, it may 
pass through the object, as is sometimes the case 
in architectural perspective where the picture 
plane is assumed to pass through some conve- 
nient comer of the building and some projection 
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PRELIMINARY 

such as a porch, stoop or cornice lies wholly or 
partly in front of it The principal thing to re- 
member is that wherever the picture plane may 
be, we have but to continue our projecting lines 
from the point of station to it to form the per- 
spective projection. This will also be discussed 
and explained more fully later. 

We are now, in the next chapter, going to 
solve a simple but typical problem in perspec- 
tive; or, in other words, we are going to make a 
perspective drawing. 
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MAKING A DRAWING IN 
PERSPECTIVE 

1ET lis consider for a moment what we do in 
i making elevations to fit a certain floor plan 
or horizontal section. What we do. though we 
may do it indirectly, is to project lines vertically 
from the defining points of the plan, then draw 
the horizontal divisions; in this way the eleva- 
tions are drawn or constructed. The making of 
a perspective is analogous. We first draw our 
plan in perspective; we draw it as if it were laid 
out on the ground and we were looking at it 
from our point of station. We then project lines 
vertically from the defining points of the per- 
spective plan, and next we draw the horizontal 
and other lines in perspective connecting these 
verticals; thus we get our elevations in perspec- 
tive. The combination of contiguous perspec- 
tive elevations or their projections makes the 
complete perspective. This will be quite clear 
from Figures 4 and 5. (See also Figures 6 and 
8.) Of course, we may not do all this directly 
and explicitly, especially when we become pro- 
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MAKING A DRAWING IN PERSPECTIVE 

ficient; but, in fact, that is what the process of 
constructing a perspective projection amounts 
to. 
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Figure 6 shows a plan and two elevations of 
a simple monument of which we shall make a 
perspective drawing. The monument is shown on 
a platform three steps high. The student would 
do well to copy this figure at the scale of half an 
inch to the foot, first, to familiarize himself with 
the lines of the monimient, and second, to have 
the drawings for reference in making the per- 
spective, which is to be at the same scale of half 
an inch to the foot 

Next we should make the diagram shown in 
Figure 7. We first make an outline plan of the 
object such as A, C, B, at any convenient scale, 
say half that of the perspective, or one quarter 
of an inch to the foot Of course, the simplest 
thing to do would be to use the same scale for 
this as for the perspective, but this would make 

DO 
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the diagram too large. We may just as well 
make it smaller and transfer the points found 
on it at the proper scale. Let us now locale on 
this diagram the point S, which marks the point 
of station. In this case it is thirty feet from C, 
the nearest corner of the object or platform of 
monument, and on the Une SC, which makes an 
angle of 120° with BC. We must remember that 
the location of 5 is entirely arbitrary and left to 
our choice. Its proper location determines the 
pictorial value of our perspective, and we must 
depend on judgment, experience and observa- 
tion of nature to locate it properly and effec- 
tively. 

We now draw through C a line PP, perpen- 
dicular to SC. This line, PP, is the trace or plan 
of our picture plane. 

If we now draw through S a hne parallel to 
AC, where this line intersects PP at V is the van- 
ishing point of all lines parallel to AC. 

Likewise a Une through S parallel to CB will 
give us, at V, the vanishing point for all lines 
parallel to CB. This we should note very care- 
fully : we may find the vanishing point for any 
line or its parallel by drawing a line parallel to 
it through the point of station. The intersection 
of this line with PP will be the required vanish- 
ing point 

We next find M and M', the measuring points; 
these points are used to foreshorten horizontal 
distances on the perspective plan. In other 
words, as will be shown in Figure $, 3/ is used to 
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MAKING A DRAWING IN PERSPECTIVE 

find the perspective distance of a point from C 
whose actual distance from C is known. Like- 
wise, M' is used to find distances on CA. This 
will be taken up more fully later. 

To find these measuring points, M and M', we 
must but remember that the measuring point 
for any line is the same distance on the horizon 
from the vanishing point for that line as the 
vanishing point is from the point of station, or 
as, in Figure 7, VM equals V'S and VM' equals 
VS. To find M, then, we take V as center and 
V'S as radius, and draw the arc SM: VM then 
equals V'S. To find M' we take V as center and 
VS as radius, and draw the arc SM'; VM' then 
equals V^. 

We have now found all the points we shall 
need to use in the finding of the various per- 
spective projections. We have the vanishing 
points, V and V, for the two systems of lines we 
have to deal with (a system of lines in perspec- 
tive is a group of lines parallel to each other), 
and the two measuring points, M and M'. We 
also have C, which is called the center, and S, 
the point of station. The line CS from the point 
of station to the center and perpendicular to the 
picture plane is called the axis. We now turn 
to Figure 8, the perspective and its plan. 

First, in Figure 8 we draw a horizontal line, 
HH. This is the horizon of our picture. On 
HH we lay out the points V, V, M, M' and C, as 
found on the diagram. Figure 7, but at the scale 
of our perspective. 
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Through C we now draw a vertical line. This 
vertical line is the line of measures, and on it 
will be laid oif all vertical distances or heights. 

On the line of measures, below C, which is the 
projection of the point of station on the horizon, 
we must lay off the height of the point of station 
above the ground. The normal height being 5 
feet 6 inches, we shall so make it here; CG 
therefore scales 5 feet 6 inches, and G repre- 
sents the ground line at the nearest comer of the 
large platform. 

On the line of measures, a convenient distance 
below G, say four inches actual distance, we 
place C. This is the comer of our perspective 
plan and corresponds to C of Figures 6 and 7. 
The location of this point is entirely arbitrary, 
and G should be the logical location for it, being 
at the level of the ground surface; but to avoid a 
confusing network of lines we take C low enough 
to separate the perspective plan from the picture. 
We might have taken C above the picture and 
projected down from the perspective plan, 
which would then be above the picture. C may, 
in fact, be anywhere on the line of measures 
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MAKING A DRAWING IN PERSPECTIVE 

without changing the vertical projections of the 
perspective plan as shown in Figure 9. 

Through C we draw Lines to V and V, and 
also a horizontal line P'P'. On this line P'P' we 
lay off, to the scale of our perspective, on each 
side of C, the actual dimensions of the plan in 
Figure 6, just as if the lines AC and CB of this 
plan were turned at C until they formed a 
straight angle of 180°. In other words, in Fig- 
ure 8, A'C scales 21 feet 6 inches, the length of 
AC in Figure 6, and CB' scales 19 feel, the 
length of CB in Figure 6. The intermediate 
points, a', h', c' . . . and p', q', r" . . . like- 
wise correspond to the distances on the plan 
(Figure 6). 

To get the perspective length of CB' on C'V, 
or to locate the point B, the perspective of B', 
we draw a line from B' to M; where this line 
intersects C'V is B. Likewise, by drawing a 
line from A' to M' where it intersects C'V we 
get A. 

The points M and M' are each really, as we 
shall prove later, the vanishing points of paral- 
lel lines which make equal angles with CB and 
CB' and CA and CA' of Figure 7. In other 
words, the triangle C'BB' of Figure 8 is the per- 
spective of the triangle CBB' of Figure 7, whc^e 
angles, B and B', are equal. The angles, B and 
B', of Figure 8 are therefore the perspectives 
of equal angles. Since this is true, the triangle 
C'BB', Figure 8, is the perspective of an isos- 
celra triangle, and therefore the lines CB and 
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C'B' are the perspectives of equal lines. Like- 
vise, AC and A'C are the perspectives of equal 
lines. The proof of the construction for M and 
M' will be given later. 

We take actual scaled distances on P'P' and 
the line of measures because both these lines 
really lie in the picture plane, P'P' being the 
perspective of PP, Figure 7; and we must al- 
ways remember that a line which lies in the pic- 
ture plane does not change its magnitude in per- 
spective, because if it lies in the picture plane it 
is obviously its own projection in that plane. 

As we found B and B' in Figure 8, so can we 
find all the points defining horizontal dimen- 
sions, such as a, b, c , , . and p, q, r . . . We 
have but to locate a', 6', c' . . . and p', 9', r* . . . 
on P'P' at actual scaled distances either side of 
C, as per our plan, then draw lines to M and M' 
respectively and find their perspectives on C'B 
and C'A at the intersections a, b, c . . . and 
p.g.r . . . 

From the points a, b, c . . . B and p. g, r 
. . . A we draw lines to the vanisliing points V 
and V respectively. These lines and their in- 
tersections will give us the lines and points of 
the perspective plan, or the plan of Figure 6 in 
perspective. 

Before we leave the perspective plan, we must 
recall the following: a line drawn through a 
point on P'P', a given distance from C, to M' 
will cut o£f the same distance from C in per- 
spective on C'A or its continuation; a line 
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drawn through a point on P'P', a given distance 
from C, to M will cut oflf ttie same distance from 
C in perspective on C'B or its continuation. To 
illustrate : 
In Figure 8, 

C'r =perspective of C'r' 

C'c =perspective of C'c' 

C'a"=perspective of C'a' 

Cq'"=perspective of C'q' 

It is interesting to note that a" and q" lie in 
front of the picture plane. The finding of these 
points on the continuations of C'A and C'B then 
gives us a method of finding the perspectives of 
points when they lie in front of the picture 
plane. 

The perspective plan is now complete, and we 
must be sure that we understand how we drew 
every line before we proceed. Of the picture in 
Figure 8 we have already drawn the horizon, 
HH; we have located on BH the points V, V, 
M, M' and C; we have drawn through C the line 
of measures and have located on it the point G. 
5 feet 6 inches below C and the horizon. The 
numbered points referred to below correspond 
to homologous points on the elevations (Fig- 
ure 6). 

Let us now project up from the perspective 
plan points a, g, B and A, the verticals 2-a", 
3-g", 4-B" and 16-17-A". 

On the line of measures place point 1, eigh- 
teen inches above G. All points on the line of 
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measures to be laid off at the adopted scale, of 
course. 

From G and 1 draw lines to V. The inter- 
sections of these lines with the perpendiculars 
locate the points 2, a", 3, g", 4, B". 

Locate on line of measures points 7 and 8, six 
and twelve inches respectively above G. 

From 7 and 8 draw lines to V, intersecting 
3-(/"at9andl0. 

From 2 and 3 draw lines to V. 

Locate 5 over 5' of plan. 

From 5 draw line to V, intersecting 3-6 at 6. 
6 should be over 6' of plan, a test for accuracy. 

Draw verticals 6-15, 13-14, and 11-12 over 
corresponding points of plan. 

From g", 10 and 9 draw lines to V, intersect- 
ing these verticals at 12, 11, 14, 13, 15. 

From 12, 11, 14, 13, 15 draw lines to V, which 
define the edges of steps. We have now com- 
pleted the steps and bulkheads. From 1 and 7 
draw lines to V, intersecting the vertical 16-A" 
at 16 and 17. 

From 16 draw line to V, and from 4 draw line 
to V. 

Fill in curve of terrace, r"~G, free-hand. This 
completes the steps and platform upon which 
the monument stands. 

On the line 1-2-3-4 locate 18' over b of plan, 
and draw vertical 18'-19'. 

On the Hne of measures locate 19" six inches 
above 1, and from 19" draw line to V, inter- 
secUng 18'-19' at 19'. 
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MAKING A DRAWING IN PERSPECTIVE 

On line 19"-19' locate 24' over c of plan, and 
draw vertical 24'-25'. 

On the line of measures place 25" twelve 
inches above 19", and through 25" draw line to 
V, intersecting 24'-25' at 25'. 

Locate 30" on line of measures sis inches 
above 25", and through it draw line to V. 

On this line place 30' ahove d of plan and 
draw vertical 30'-44'. 

Locate 44" on line of measures 9 feet 3 inches 
above 30", and draw line through it to V. 

On this line, which intersects 30'-44' at 44', 
place 50' over e of plan and draw vertical 50'- 
47'. 

On line of measures place 47" nine inches 
ahove 44" and draw line through it to V, inter- 
secting 50'-47' at 47'. 

Go hack to 25' and through it draw a line to V. 

On this hne place 33' ahove f of plan and 
draw vertical 33'-35'. 

On line of measures place 35" six feet above 
19". 

Draw line through 35" to V, intersecting 33'- 
35' at 35'. 

Draw verticals 18-19 and 22-23 over corre- 
sponding points of plan. 

Draw lines from 18' and 19' to V, intersecting 
these verticals at 18, 19, 22, and 23. 

Draw vertical 20-21 over corresponding point 
of plan. 

From 18 and 19 draw lines to V, cutting ^)-21 
at 20 and 21. 

CIS] 
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From 21 draw line to V, and from 23 draw 
line to v. 

Draw verticals 24-25 and 28-29 over corre- 
sponding points of plan. 

Throu^ 24' and 25' draw lines to V, cutting 
these verticals at 24, 25, 28 and 29. 

Through 24 and 25 draw lines to V. 

Draw vertical 2&-27 over corresponding point 
of plan, cutting these lines in 26 and 27. 

Draw verticals 30-44, 31^5 and 32-46 over 
corresponding points of plan. 

Through 30' and 44' draw lines to V, cutting 
3(M4 and 32-16 in 30. 44. 32 and 46. 

Through 30 and 44 draw lines to V, cutting 
31-45 in 31 and 45. 

Through 47' draw line to V. 

Draw verticals down from this line at 47 and 
^ over corresponding points of plan. 

From 47 draw line to V. 

Draw vertical down from this line at 48 over 
corresponding point of plan. 

Draw miter lines of bevel base, 30-25, 31-27 
and 32-29. 

On line 25-27 locate 33 and 34, and on line 
30-31 locate 38, over corresponding points of 
plan. 

Through 33. 34, and 38 draw verticals 33-35, 
34-36,38-37. 

From 35' draw line to V, cutting 33-35 and 
3&-37 at 35 and 37. 

From 35 draw line to V, cutting 34-36 at 36. 

Draw bevel Une 33-38. 
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MAKING A DRAWING IN PERSPECTIVE 

Through 25" on line of measures draw line 
to V. 

On this line place 25"' over w of plan and 
draw vertical 25"'-51'. 

Place 51 on line of measures, two and one- 
half feet above 19". 

Through 51 draw line to V, intersecting 25'"- 
51' at 51'. 

On line 25-29 place 39 and 40, and on line 30- 
32 place 52, over corresponding points of plan. 

At 39, 40 and 52 draw verticals. 

Through 51' draw line to V, cutting 39-41 and 
52-13 at 41 and 43. Through 41 draw line to V, 
cutting 40-42 at 42. 

Draw lines from 43 to V and from 42 to V. 

Draw bevel line 39-52. 

This completes the perspective. 

This perspective illustrates in a striking way 
what was said before, that a perspective is the 
combination of contiguous perspective eleva- 
tions or their projections. This is readily seen 
in Figure 8. Of course, in practice it is not nec- 
essary to complete the perspective elevations; a 
few defining points only are necessary, and as 
you proceed and learn to solve perspective 
problems more readily, many short-cuts will 
occur to you. You must remember that the 
varied application of a few primary princi- 
ples is all that is necessary to solve most prob- 
lems in perspective. It is the variety and 
readiness of application rather than variety 
of principles that you must master. The sim- 
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pie perspective you have just completed involves 
nearly all these necessary primary principles; 
therefore the foregoing must be thoroughly \m- 
derstood in every step. Accuracy in drawing is 
also most essential. Usually it takes several pro- 
jections to find a point in perspective; a small 
error in the first place may be magnified into a 
large one by the time the final projection is 
made, and a very small discrepancy will often 
mar the appearance of a perspective picture. 

After the drawing like Figure 8 has been 
made, carefully following the instructions, it 
should be redrawn from memory, using Figure 
6, the plans and elevations only. This is very 
important. When this has been done readily 
and correctly you should be ready for the next 
problem, wWch is stated in the next chapter. 
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SECOND PROBLEM IN 
PERSPECTIVE 

OUR second problem in perspective is much 
like the first, and except for a few points, 
may be drawn very easily by the student if he 
has mastered the other. ITie problem is to make 
a perspective drawing of the moniuient shown 
in Figure 6, but under different conditions than 
those of Figure 8. As stated below and shown 
in Figures 10 and lOA; 

The picture plane shall be drawn through the 
comer of the base-step of monument, and the 
point of station shall be thirty feet from this 
point; the axis shall make an angle of US" with 
the long side of base-step; the point of station 
and the horizon to be twenty feet above the 
ground. Under these conditions will be pro- 
duced a so-called bird's-eye perspective. (See 
Figures 10 and lOA.) 

The making of this perspective involves no 
new principles in so far as the monument is con- 
cerned; this should be done in exactly the same 
way as formerly. The large platform and steps 
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upon which the monument stands will involve 
something new, however, for these are partly in 
front of the picture plane. The finding of the 
perspective of points lying in front of the pic- 
ture plane has been li^tly touched upon in the 
finding of a" and q" in Figure 8. We must now 
take this matter up very carefully, for this prob- 
lem often occurs in perspective and is usually 
very puzzling to the beginner. 

We must first make a diagram. Figure XdA, 
similar to Figure 7, to find V, V, M, M', and C 
according to the new conditions. Having found 
these, we lay off H-H for the picture and on it 
locate V, V, M, M' and C as before. We then 
draw through C, the line of measures, C-18-Cf', 
and on it we place, according to hypothesis, G', 
twenty feet below C. We next locate the point 
18, eighteen inches above C; this gives us the 
bottom point of base-step of monument 

The perspective plan of the monument proper 
may be drawn by precisely the same methods 
as we used to draw the perspective plan in Fig- 
ure 8. After locating 18' conveniently on the 
line of measures and drawing through it the line 
P'P' and fines to V and V, 18'-X and 18'-Z, we 
can lay off the scaled distances on P'P', fore- 
shorten on I8'-X and 18'-Z to M and M', and 
draw lines through the newly found points to 
V and y. Our next concern is to find such 
points as S, C, 6 and B. We must remember 
two things : first, that we lay off actual distances 
on P'P' and by foreshortening to M we get the 
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perspectives of these distances on S-18'-X, by 
foreshortening to M' we get the perspectives of 
these distances on 6-18'-Z; second, that the 
measuring points M and M' may be used to find 
the perspective distances only on lines like S- 
18'-X and h-W-Z, lines, -drawn to V and V 
through 18', the project&a or plan of C. We 
can readily see by a gla^e at the perspective 
plan of Figure 10 that if%e locate S and X. Z 
and h, and through them dn^ lines to V and V, 
these lines will he the sides of the platform, and 
their intersections the comers. X and Z may be 
found in the usual way by locating X' and Z' 
on P'P', drawing hues through them to M and 
M'. intersecting 18'-20'-X at X and 18'-22'-Z at 
Z. 

Point S lies in front of the picture plane to the 
left of 18'. We lay off S', five feet to the left of 
18' on P'P'. Since S lies on S-18'-X, we draw a 
line through S' to M, intersecting 5-18'-X at S. 
In the same way we find a", the perspective of 
a', three feet from 18'. 

We now find b, which lies in front of the pic- 
ture plane and to the right of 18'. We lay off 
h', nine and one-half feet to the right of 18' on 
P'P'; and since b lies on 6-18'-Z, we draw line 
through b' to M', intersecting b-l&'-Z at 6. 
Likewise we find p, q and r, the perspectives of 
p', q' and r', nine, eight and seven feet respec- 
tively from 18'. We place g' on P'P', two feet 
from X', and foreshorten to M on 18'-X to find 
g". We now draw lines through S, a", g" and 
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X to V, and through Z, r, q, p and & to V, to 
complete the perspective plan. 

On the perspective itself we already have 18 
and G'. Through 18 and G' we draw lines to 

v. 

Draw the verticals I'-G" and 2'-a"' over S 
and a" of plan and intersecting the lines through 
18 and G in 1', 2', G" and a'". 

On the line through 18 to V locate 3' and 4' 
over g" and X of plan. Draw verticals through 
3' and 4', locating 12' on line through G'. 

Six inches and twelve inches below 18 on line 
of measures, place 7' and 8', and through 7' and 
8' draw lines to V, locating 9 and 10 on vertical 
3'-12' and 7" on I'-G". 

Through 1' and 4' draw lines to V. 

Draw verticals 16-17, 1-G, 4-B' over A. C, B 
of plan, and through 16, 1 and G draw lines to 

v. 

Draw verticals 2-aa and 3-g'" over a and g 
of plan, and through 2 and 3 draw lines to V. 

Draw vertical 6-15 over 6' of plan, and 
through 6 draw line to V, intersecting 2-5 at 5; 
5 should be over 5' of plan. 

Draw verticals 13-14 and 11-12 over 13' and 
11' of plan. 

Through 9, 10 and 12' draw lines to V, locat- 
ing 13. 14, 11 and 12. The line through 12 
should intersect Z-g"' at g"\ 

Through 15, 13, 14, 11 and 12 draw lines to V, 
the edges of the steps. 

Through 7" draw line to V, locating 17; draw 
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curve of terrace free-hand. This completes the 
platform ^nd steps. 

The problem should be gone over thoroughly 
and dravra without the instructions as many 
times as necessary to fix thoroughly in the mind 
the method of finding the perspective of points 
when they lie in front of the picture plane. No 
other one thing in perspective seems to bother 
and puzzle the beginner as much as this. 

We locate a point in perspective by consider- 
ing the point as the intersection of two lines 
which are parallel to and at a known distance 
from two already known lines. For example, 
C of the plan in Figure 10 is the intersection of 
C'A and C'B, parallel to IS'-Z and I8'-X and 
five feet and nine and one half feet from these 
lines respectively. 18'-Z and IS'-X are perpen- 
dicular to each other in reality, so 5-18', five 
feet, is the perpendicular distance of S from 
18'-Z. A line drawn through 5 to V is parallel 
to 18'-Z, which is also drawn to V. Likewise, 
b-iS' is perpendicular to 18'-X and nine and 
one half feet from it C'-b-B drawn to V is 
parallel to 18'-X, also drawn to V. The inter- 
section of these two lines gives us C. So we 
may find any point in perspective. The two 
lines 18'-Z and 18'-X may be called the funda- 
mental lines of the perspective. They are the 
starting lines, the lines upon which we build 
our perspective. To find any point in perspec- 
tive, let us look at our actual plan, and after 
determining the two fundamental lines, usually 
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the lines of the two principal Hy'ZH-.'ns ol Hues 
used — that is, those going to the two principal 
vanishing points — passing through the point 
which is the plan of the line of measures, we 
draw lines through the point in question, paral- 
lel to the fundamen^l lines, and find the dis- 
tance of these lines irfia the fundamental lines; 
we can then, as we <^ a little while ago, draw 
the perspective of ?'* ise lines, and their inter- 
section will be th( - .o^pective of the point de- 
sired. We can thus find the perspective of any 
point By finding the perspective of any two 
points on it, we can find the perspective of any 
straight line. By finding the perspective of 
enough points on it to define it, the perspective 
of any line, whatever its curve, may be found. 
So, in fact, if we can find the perspective of any 
point, we can find the perspective of any line, 
and therefore any object, by the finding of its 
defining lines. When we determine a line by 
drawing through a known point on it to the van- 
isliing point, we determine the line by two 
points on it — one the point through wliich we 
draw, and the other the vanishing point The 
whole science of perspective may be boiled 
down to the finding of the perspective of any 
point in space. The student should understand 
tliis very clearly, and by this time should be able 
to find the perspective of any assumed point 
under any conditions. 

The student should examine his drawings. 

Figures 8 and 10, very carefully and note the 
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different ways in wHcli the same point may be 
found. Let us take t*"* point 5, Figure 10. We 
found it by drawilig from 6 to V and from 2' 
to V, intersecting at 5. We might have found it 
by going from r"' to V and from 2' to V, inter- 
secting at 5; or by drawing from 2 to V and plac- 
ing 5 on this line over 5' of plan, likewise by 
drawing from 6 to V and placing 5 over 5'. 
There are usually many ways of locating the 
same point, although all these ways amount to 
the same thing and give the same result. The 
student, with practice, will use the most con- 
venient way almost intuitively. It is excellent 
practice to analyze both Figures 8 and 10 to dis- 
cover the various ways in which the principal 
points may be projected and located. 
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VANISHING POINTS AND THE 
POINT OF STATION 

THE fundamental point of a perspective is 
obviously the point of station. This point, as 
its name implies, is the one where is the observ- 
er's eye. Upon its location depends, more or less, 
the position of every working point in the draw- 
ing. The point of station has, first, a plan posi- 
tion and, second, a position of elevation or 
height. Its plan position determines the distance 
apart of the vanishing points and measuring 
points. Its elevation dttermines the height of 
the horizon. As has been said before, the proper 
choice of the point of station determines the 
artistic value of the pictiu"e, and the ability to 
make this choice properly depends almost en- 
tirely on the judgment bom of experience and 
observation of nature. As a hint for architec- 
tural perspective, it is usually best to avoid lo- 
cating the point of station so that the ohliqui^ 
of the two sides of a building is the same; it is 
usually better to have one side — ^if there is any 
choice, the less important one — foreshortened 
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veiy perceptibly more than the other, giving 
pleasing contrast to the angles of the drawing. 

The height of the point of station, as has been 
said before, determines the height of the hori- 
zon. The horizon is always at the level of the 
eye of the observer. If he moves up, the horizon 
moves up with him; if he moves down, it moves 
down with him. This is obvious and a matter 
of daily experience to all of us. The point of 
station should not he taken too near the object. 
If it is, the vanishing points and measuring 
points are too close together and the whole per- 
spective looks forced and strained — we get the 
same artificial effect as we do in photographs 
taken with an extremely wide-angle lens. Nei- 
ther should the point of station be taken too far 
away, unless a telescopic or very distant effect 
is desired. Its distance should depend on the 
size of the object A good way is to place the 
point of station at such distances as to make 
lines drawn from the extremities of the object 
to it about 50° or 60° apart From the artistic 
standpoint, the point of station is not well 
located in Figure 10. It was placed as it was 
simply to bring out some new principles in per- 
spective, and to do so without sacrificing com- 
pactness of drawing. 

We must note that a line may decrease in per- 
spective from two causes: one, the angle it 
makes with the picture plane, and again on ac- 
count of its distance from the point of station. 
The greater the angle with the picture plane, the 
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shorter the line becomes in perspective; the 
greater it? distance from the point of station. 
the less its perspective length. Both of these 
facts depend on the principle previously given, 
that the size of an image depends on the angle 
subtended at the eye (Figure 3). Both these 
facts are well illustrated in Figure 2. The prin- 
cipal windows in the photograph of Figure 2 
on both ends and front are the same width, yet 
the end ones are much narrower in the picture 
than the front ones because the end malces a 
much larger angle with the picture plane than 
the front. The windows on the front at the ex- 
treme right are narrower than those at the left 
because of their greater distance from the point 
of station. 

We should abo notice an apparent crowding 
of lines as we approach the vanishing points or 
the horizon. This can be seen to some extent in 
Figure 2, but more easily in Figure 11, where 
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the first three squares on either side and the top 
occupy more space than the other five. There is 
an apparent crowding of lines on top towards 
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the horizon and at the sides towards the vanish- 
ing points. 

In Chapter II we explained that two parallel 
lines have a common vanishing point on ac- 
count of the apparent decrease of distance be- 
tween them, this distance becoming infinitesi- 
mal, or a point Let us consider two parallel 
planes. Let us imagine in these parallel planes 
two parallel lines, one in each plane, having, of 
course, a common vanishing point. Let us now 
imagine another pair of lines oblique to the first 
but parallel to themselves; these will also have 
a common vanishing point. So we can imagine 
many pairs of lines and get a series of vanish- 
ing points. These vanishing points will define 
a line, and this Une is the vanishing line of the 
two parallel planes. So each system of parallel 
planes has a common vanishing line, and all 
parallel lines lying in these planes have their 
vanishing points in the vanishing line of the 
planes. This is an important principle in per- 
spective. It is for this reason, as has already 
been explained in Chapter II, that all horizontal 
lines vanish in the horizon, the vanishing line 
of horizontal planes. A vertical plane, oblique 
to the picture plane, will have a vertical vanish- 
ing line. If in this vertical plane we draw a 
horizontal liue, its vanishing point will be in the 
horizon. A vertical line drawn through this 
vanishing point will be the vanishing line of the 
plane, because vertical planes must meet in a 
straight vertical line; the vanishing point of any 
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line in these planes must be in the vanishing 
line of these planes; and since but one vertical 
line can be drawn through any given point, the 
vertical line drawn through the vanishing point 
of the horizontal line, and which point is in the 
vanishing line of the vertical plane, as above 
stated, must be the vanishing line of the vertical 
plane. By this principle we may find the van- 
ishing points of oblique lines lying in known 
vertical planes, such as gable lines, diagonals, 
inclined grade or sidewalk lines against build- 
ings, and so on. In Figure 12, 1-2-A-B-C-D is 
the perspective of a cube. A vertical line, 
V'd-V'-V'd', through V is the vanishing line of 
the plane ABCD. If we draw the diagonal BC 
in this plane, its vanishing point must lie in the 
vanishing line of its plane, or V'd-V'-V'd', so 
if we continue BC to its intersection, V'd, with 
this vanishing line, we get V'd, its vanishing 
point. By the use of this vanishing point we 
may draw the diagonal DE, which is parallel to 
BC, thus locating E; draw the vertical EF, then 
the diagonal FG, and so on. We draw any 
number of successive rectangles in perspective 
without the use of the perspective plan after we 
have drawn the first and its diagonal. Likewise, 
the point Vd may be found and the squares or 
rectangles on the other side drawn. It is also 
obvious how V'd' and Vd' may be found and 
used similarly. Figure 12A shows an applica- 
tion of this principle to architectural perspec- 
tive in drawing a Mple-gabled house. We may 
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find the distance AB by perspective plan in the 
ordinary way, draw the vertical BC, finding C 
from C, thus getting the height of the gahle. 
We may now draw the gable line, AC. By draw- 
ing the vanishing line V'd-V'-V'd' and continu- 
ing AC, we find V'd, the vanishing point of AC 
and its parallels. We may umilarly find V'd'. 
the vanishing point of CA' and its parallels. We 
may now draw EF and A'D, DG and so on. The 
same method is used in drawing such inclined 
planes as sidewalks, streets and roads when 
these are not horizontal (Figure 12B). One Une 
can always be established, and its vanishing 
point, corresponding to V'd or Vd, found; the 
lines parallel to it may then be drawn at the 
proper distances. 

There are many other applications of this 
principle, and the occasions for its use are al- 
most innumerable. 

The vanishing point of any line may be found 
by looking along that line; this is obvious, for if 
we look along a line its image is a point — its 
vanishing point. The line whose vanishing point 
we wish to find, however, may not pass through 
the point of station, so we cannot look along it 
If, then, we look along a line passing through 
the point of station and parallel to the first line, 
we easily find the required vanishing point, for 
we find the vanishing point of its parallel, and 
parallel lines have common vanishing points. 
This is why, in Figures 7 and 104, we draw lines 
through the point of station, parallel to the sides 
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of the object, to get the vanishing points of lines 
in the sides of the object. This is further shown 
in Figure 13, where A-B-C-D-E-F-G is an ob- 
ject in space; hh, its actual horizon, and vv'. the 
actual vanishing points of its two systems of 
lines; PPPP, the picture plane; and S, the point 
of station. The lines Su and Su' are drawn 
throu^ 5 parallel to the systems of lines of the 
object, hence going to the vanishing points, v 
and d'. These lines intersect the picture plane 
(represented by the line PP' in Figure 7) in V 
and V', the vanishing points of the picture. 
These lines, obviously, lie in a horizontal plane 
tlirough 5, which intersects the picture plane in 
the horizontal line HH, the horizon of the pic- 
ture. V and V, points in this horizontal plane 
and in the picture plane, must lie in the inter- 
section of the two planes, HH. This figure tells 
its own story quite plainly, and should be very 
carefully studied by the student; the more he 
studies it, the more procedures in his making of 
a perspective will be explained. 

When you looked along a Une to see its van- 
ishing point, it perhaps did not occur to you that 
there was a vanishing point for that line behind 
you as well as in front. If you were looking 
north along a north and south line, you would 
see the vanishing point of the Une in the north, 
but there would also be a corresponding vanish- 
ing point for the same line in the south, 180° 
away. This second vanishing point is almost 
never used, and is of practically no importance. 
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In panoramic or curvilinear perspective — a sub- 
ject which we need not discuss here — an at- 
tempt has been made to utilize the two vanish- 
ing points of a line. Note, in a panoramic pic- 
ture when flattened out, the convergence or 
curvature of horizontal lines to points at each 
end. 

Special relations sometimes exist between 
vanishing points, and some of these we shall 
now discuss. When two points are the vanish- 
ing points of two systems of lines which are per- 
pendicular to each other — that is, when the di- 
rection of one system is perpendicular to the 
direction of the other — then the vanishing points 
are called conjugate vanishing points. Most 
cases of architectural perspective employ con- 
jugate vanishing points because the planes of 
buildings are usually perpendicular to each 
other, hence the line systems are perpendicular 
to each other. Of course this is not always the 
case, and there is really little use in differenti- 
ating conjugate vanishing points from others. 
There are also reciprocal vanishing points, 
which are the comers of an equilateral triangle 
of which the point of station is the apex; they 
are 60" apart and are sometimes used for the 
drawing of hexagons in perspective under spe- 
cial conditions. The reader at this stage of his 
study need not trouble himself about them. 

Hie most interesting of special cases is the 
one of tri-conjugate vanishing points. If we 
place a rectangular block on one of its comers, 
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so that none of its line systems is parallel to the 
picture plane, then there will be three systems 
of lines perpendicular to each other and having 
three vanishing points and three horizons. The 
same will occur if the object or block is placed 
in the ordinary way and the picture plane is in- 
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clined or out of plumb or vertical. The verti- 
cals on the object converge in the perspective; 
this happens in a distorted photograph when the 
camera has been tilted up or down and the 
ground glass has not been made vertical. We 
have all seen such photographs. The three van- 
ishing points in such cases are conjugate in 
pairs and the whole group is called tri-conju- 
gate. TriHx>njugate vanishing points are not of 
any great practical use, and need not he taken 
up by the student now. (See Figure 14.) 



Dinitizedb, Google 



MEASURING POINTS AND SCALES 

AS has already been shown, there are lines in 
. a perspective drawing which are their own 
perspectives and on which distances may be 
scaled. Such lines must lie in the picture plane 
and may be called the scales of the perspective. 
It may be mentioned here that lines which lie 
in the picture plane and are their own perspec- 
tives are called front lines, and all perspective 
scales are front hues. Such lines are the Une of 
measures and P'P' in Figures 8 and 10. To 
throw scaled distances in perspective, we must 
draw to the vanishing points, or to certain points 
called measuring points (which are special van- 
ishing points), or to both. We stated in Chap- 
ter in that the measuring points were the van- 
ishing points of parallel lines which made equal 
angles with a front line and another line passing 
tlirough the center C, or. as shown in Figure 15, 
tines that make equal angles with CB' and CB or 
with CA' and CA. In Figure 15, wliich is a dia- 
gram similar to Figure 7, let us draw the paral- 
lels BB' and bb' so that the angles at B, B* and 
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6, b' are equal; this is easily done by making CB 
equal to CB' and Cb equal to Cb'. The triangles 
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BCB' and bCb' are then isosceles, and their base 
angles are equal. We now draw SM through S, 
the point of station, parallel to SB' and bb'; the 
point M will then be the vanishing point of BB', 
bb' and their parallels. SV was drawn parallel 
to CB' and SM' is parallel to BB', therefore the 
two triangles CBB' and V'SM are similar geo- 
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metrically, their angles being homologously 
equal; that is, the angles MSV and SMV are 
equal to the angles BB'C and B'BC, but the an- 
gles BB'C and B'BC are equal to each other 
(drawn so), so the an^es MSV and SMV must 
be equal to each other, and the triangle SV'M is 
isosceles. The sides of this triangle, MV and 
SV, must therefore be equal, or M is the same 
distance from V as S is from V. Likewise, it 
may be shown that VM' is equal to VS, or that 
M' is the same distance from V as 5 is from V. 
Figure 15 is the plan or orthographic projection 
of the perspective plan. Figure 15A, or rather 
the perspective plan is the perspective of Figure 
15. Figure 15A, which is lettered similarly to 
Figure 15, illustrates this. In Figure 15^, AC'B 
is a front line, and the perspective plan of the 
picture plane; the line VCV is also in the pic- 
ture plane and is the horizon line of the per- 
spective. In the orthographic projection or plan 
of Figure 15, these two Unes coincide. The tri- 
angle BC'B is the perspective of the isosceles 
triangle of Figure 15, and M is the vanishing 
point of BB' and its parallels, which cut ofT dis- 
tances perspectively equal on C'V' and C'B. 
This has been explained before. The angles 
B, B', h and h' are perspectively equal. The tri- 
angles formed by C'V and C'B and lines drawn 
to M (Figure 15^) are always perspectively 
isosceles, and so Af is called a measuring point 
because a line drawn to it from a point on AC'B 
will cut off or measure the perspective of the 
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distaace of the point from C on C'V. All this 
is similarly true of M'. It was proved in Figure 
15 that MV equals SV and that M'V equals SV. 
This is always true, under all conditions; the 
measuring point for a line is the same distance 
from the vanishing point of that line as the van- 
ishing point is from the point of station. 
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When the center, C, is midway between two 
conjugate vanishing points (Figure 16j4), the 
measuring points are synmietrically placed; 
that is, MV equals M'V, and the distance of 
either measuring point from the corresponding 
vanishing point is equal to the diagonal of a 
square whose side equals one half the distance 
between vanishing points. 

When the center. C, is midway between two 
reciprocal vanishing points (Figure 16B), then 
each vanishing point is the measuring point for 
the other vanishing point This is obvious be-' 
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cause V5V' is an equilateral triangle and W 
equals V'S or VS. These special cases of meas- 
uring points are of no great practical use, but 
are of interest as exemplifying some curious 
geometric relations in perspective. 
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PARALLEL OR ONE-POINT 
PERSPECTIVE 

THERE are cases in perspective where the 
picture plane is assumed parallel to one 
side of the object. The vanishing point for lines 
in this system is at infinity; in other words, all 
the lines in the system retain their original di- 
rection, and horizontal lines remain horizontal, 
just as vertical lines remain vertical, and for the 
same reason. There is one finite vanishing 
point for the other system of lines. This van- 
ishing point is, of course, on the horizon oppo- 
site the point of station; it coincides with the 
center, C. This is evident from the diagram in 
Figure 17. The measuring point — we usually 
use but one — is located in the same way as pre- 
viously explained for two-point perspective; 
MC is equal to CS. The measuring point is al- 
ways as far away from the vanishing point as 
the vanishing point is from the point of station. 
The resultant perspective, made under the con- 
ditions just described, is called a parallel or 
one-point perspective. One-point perspective 
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is useful in many cases, but especially for the 
perspectives of interiors or street vistas. It must 




be remembered that it should not be used where 
the width of the picture is great; it then becomes 
forced or artificial. It should be confined to pic- 
tures where the angle of view, the angle between 
lines drawn from the extremities of the object 
to the point of station, is not over 50° or 60° — 
the less the better. Figures 18A and l&B show 
parallel perspectives. Figure 18A, a parallel 
perspective of a series of horizontal squares 
with their diagonals, very lucidly illustrates the 
principles of one-point perspective. It should 
be noticed in this drawing that the measuring 
C48 3 
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points, M and M' (placed so tha( MC or M'C 
equals CS), are the vanishing points of the di- 
agonals of the squares or lines at 45" with the 
picture plane. This will be readily seen if we 
look at one-point perspective simply as a special 
case of two-point perspective as shown in Fig- 
ure 10. 
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FIGVRE 19. 

In Figure 19 we draw the plan of the squares 
of Figure 184, and locate the point of station, S. 
PP', the plan or trace of the picture plane, 
coincides with the front of the first row of 
squares, one system of lines being by hypothesis 
parallel to the picture plane, and the other per- 
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pendlcular. If we, then, proceed to find the van- 
ishing points, we draw through S a line parallel 
to the AA system of lines. We get no finite van- 
ishing points, for the line will intersect PP* at 
infinity, being parallel to it. If, again, we draw 
a line through S parallel to the AB system, the 
line will be perpendicular to PP' and will inter- 
sect it at C. the center. The points M and M' 
being CS distant from C, the lines MS and MS' 
are at 45° with CS and PP*; they are parallel to 
the diagonals of the squares, which, of course, 
are at 45° with PP', therefore M and M' are the 
vanishing points of these diagonals. 

Now let us turn again to Figure 18i4. Since M 
and M' are the vanishing points of the diagonals 
of the squares, we can easily see that if through 
any point, p, on PP', we draw a line to C, and to 
the right of p lay off a point, s, and if from s we 
draw a line to M, the distance s'p will be per- 
spectively equal to ps, for ss' is the diagonal of 
the square whose equal sides are s'p and ps. 
Likewise, if we draw r to the left of p and draw 
a line to M', p'p will be perspectively equal to 
pr, for rp' is the diagonal of the square whose 
equal sides are pr and p'p. Also, if we draw 
lines to C through r and s and then draw hori- 
zontal lines through p' and s', rr* will equal p'p 
and s"s will equal s'p perspectively, for we shall 
have merely completed the perspectives of the 
squares. 

This shows briefly the whole theory of one- 
point or parallel perspective, simply a special 
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case of two-point perspective with conjugate 
vanishing points, but having one vanishing 
point at infinity on account of one system of 
lines being parallel to the picture plane and the 
other vanishing point coinciding with C on ac- 
count of its system of lines being perpendicular 
to the picture plane. Of course, lines whose 
vanishing points are at infinity are parallel. 

Figure ISB shows a one-point perspective of 
a beamed corridor, the elevations of which are 
shown in Figure 18C. This figure should be re- 
drawn by the student. In Figure ISB, the hori- 
zon, HH, is drawn and C and M located on it, 
then the rectangle ABDE is drawn to scale, a 
section of the corridor, and lines from A, B, D 
and E are drawn to C. Actual distances on the 
side wall are laid out on the ground line, AD, 
to scale and foreshortened on the perspective 
line through A by drawing lines to M. These 
distances may he transferred to the opposite 
side or any opposite vertical by horizontal lines. 
Vertical distances or heights are laid out on BA 
or ED and foreshortened to C. On the ground 
line, AD, we actually project a one-point per- 
spective plan, the floor plan, to locate all our 
verticals. This plan may he drawn at another 
level below or above our picture, just as we did 
in our other perspective problems, but in paral- 
lel perspectives of interiors it is usually more 
convenient to use the perspective of the floor it- 
self as the perspective plan. 

It must be understood that parallel or one- 
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point perspective is not confined to interiors. 
Any object may be drawn so; usually, however, 
interiors and street vistas, especially narrow 
ones, are the only pictures that appear at all 
well. Where the horizontal lines become inor- 
dinately long, the picture looks artificial. For 
interiors within reasonable limits, parallel per- 
spective is very convenient and considerably 
simpler than two-point. 
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SPECIAL MANIPULATIONS AND 
SHORT-CUTS 

THE perspective center of any rectangle may 
be found by drawing the diagonals of 
its perspective. This is quite obvious. Two 
straight lines can intellect in but one point; the 
diagonals of a rectangle intersect in its center, 
therefore the intersection of the perspectives of 
the diagonals is the perspective of the center. 
<See Figure 12.) 
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Very often the perspectives of very irregular 
outlines, irregular curves, patterns of various 
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sorts, landscape plans, and so on, have to be 
drawn. The simplest way to do .this is to plot 
geometrically the orthographic plan or projec- 
tion o^ the outline to be drawn, then throw the 
plotting diagram into perspective. We can then 
locate the intersections of the outline with the 
plotting reference lines and obtain enough 
points to determine the perspective. This pro- 
cess is called craticulation and is quite apparent 
from Figure 20. 

The drawing of circles and other curves in 
perspective is based on the process of craticu- 
lation explained above, but there are special 
cases where the defining points on a circle can 
be easily located. Usually we draw the circum- 
scribed square and its diagonals and find the 
points of intersection of the diagonals and cir- 
cles; this will then give us the eight points on 
the circle — four tangent points and four inter- 
sections on the diagonals. A close inspection 
of Figure 21 will make this method of drawing 
circles and their arcs in perspective quite plain. 
It is very difficult for the beginner to draw the 
perspectives of circles neatly, especially in hori- 
zontal planes. The perspective of a circle is a 
line of great beauty, being a true ellipse, but we 
must remember that the perspective of the di- 
ameter of the circle is not the axis of the ellipse. 
This is also shown in Figure 21. We should be 
very careful of the points of tangency or change 
of direction in our perspective circles. The ends 
of the ellipse are usually a great deal sharper 
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than we are inclined to draw them. A close 
study of nature, paiustaking analysis of correct 
photographs, and vigilant practice are neces- 
sary to acquire skilL 
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When the principal line systems of a per- 
spective are perpendicular to each other, as is 
usually the case, and the vanishing points are 
conjugate, it is very useful to locate the vanish- 
ing points of Unes which bisect the right angles 
of the plan — lines which are at 45° with the 
principal systems. Lines drawn to these points 
are very useful in drawing the perspective plans 
of hip roofs, the projections of cornices, and for 
finding shadow projections. These special van- 
ishing points are called miter points, and lines 
drawn to them are called miter lines. When 
used in the casting of shades and shadov^ they 
are sometimes called shadow points and shadow^ 
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lines. These various points are illustrated in 
Figure 22. 

It often happens in large perspective draw- 
ings that a vanishing point is so far away as to 
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be off the drawing-board. In that case it is 
usually best to use a "curve" and specially ar^ 
ranged T-square. If we draw any chord of an 
arc of a circle and draw the perpendicular bi- 
sector of that chord, tbis bisector wUl pass 
through the center of the circle. (See Figure 
23i4.) Using this principle of geometry, we may 
easily draw Unes to a vanishing point any dis- 
tance away. In Figure 23B, AA is au arc of thin 
wood or other material similar to the railroad 
curves used by engineers and sold at drawing- 
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material supply-^tores. B is a T-square which has 
the one edge of its blade in the center of the head. 
When the head of this T-square is placed against 
the concave side of the curve, its edge may 
be taken as a chord of the arc, AA. and the cen- 
tral edge of the blade as the perpendicular bi- 
sector of the chord, hence the central edge of 
the blade will always point to the center of the 
arc when the head is placed against it. If we 
assume V as the vanishing point of a perspec- 
tive and place AA so that V is its center, the 
T-square will locate lines to V if its head is 
made to follow the curve. To place the curve 
properly, we must first draw on it a radial line. 
This is easily done with the T-square, for when 
its head is placed against the curve, its central 
edge of blade marks a radial line. The hori- 
zon line of the perspective is a radial line of any 
arc drawn with V as a center. If, then, we place 
the arc, AA, so that the radial line on it coin- 
cides with the horizon line and so that it is its 
radius distant from Y, the T-square will draw 
lines converging to V. In placing the arc, of 
course we do not need V; we simply need to 
know the distance of V from C; if from this dis- 
tance we subtract the radius of the arc, the re- 
mainder will give us the distance of the arc 
from C. In practice we need not buy the manu- 
factured railroad curves spoken of above; they 
may be easily cut from tiiin wooden picture- 
backing. Any T-square, also, may be used by 
, driving brads into the head, equidistant from 
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one edge of the blade and equidistant from the 
woridng edge of the head, and running the 
brads on the curve. (See lower right-hand cor- 
ner of Figure 23R) 

When we have but one or two lines to get and 
the vanishing point is off the board, it may be, 
done very easily by what may be called propor- 
tional points. In Figure 24 it is desired to draw 
a Une through A to V, which is off the board. 
We place v on HH so that Cv equals one fourth 
(any convenient ratio may be used) of CV; we 
place a on the line of measures so that Ca equals 
one fourth of CA. We draw a line through a 
to V, then throu^ A we draw a Une parallel to 
av: this line goes to V, for the Unes av and AV, 
being parallel, will cut off proportional dis- 
tances on CA and CV, or CV is to Cv as CA is 
to Ca, which is the correct proportion by hy- 
pothesis. 




FIGVRL 25. 



This principle may likewise be used for draw- 
ing to measuring points which are off the board, 
as shown in Figure 25. Here we wish to draw a 
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line from P to Af to find its perspective, p'. We 
fake Cc equal to one half of CC, Cm equal to 
one half of CM, and Cp" equal to one half of 
C'P. We draw a line from p" to m and next 
draw a line from P parallel to p"m, giving us 
p'. This is proved geometrically in the same 
way as Figure 24, by proportion. 




If P is off the board and we wish to find its 
perspective, P', we can do so as shown in Figure 
26. We lay off C'Vap equal to MC'P. and find 
the perspective of V^p at %p'. We make aC 
equal to C'y^p. and find the perspective of a at 
a'. By drawing from a' and y^p' to V and V, 
we draw the perspective square, C'}i^p'C"a', 
We now find d the vanishing point of its diago- 
nal. By drawing to v from %p', we can com- 
plete the adjacent succeeding square, finding 
%p', and so on until we locate p'. This is a very 
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convenient and interesting use of the vanishing 
point of a 45° line, or the miter point spoken of 
eartier in the chapter. 

In parallel perspective it sometimes happens 
that both P, the point of which we wish to find 
the perspective, and m, the measuring point, are 
off the board or inconveniently far away; then 
it is very convenient to use what are called frac- 
tional measuring points. 
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In Figure 26A, P is the point of which we wish 
to find the perspective, P', and m is the measur- 
ing point If, instead of laying off the full dis- 
tance, aP, on the horizontal line of measures, 
we lay off P/2, l/2aP from a. or P/3, l/3aP 
from a, and project, in case of P/2, to m/2, 
l/2mC from C, or in case of P/3, to m/3, which 
is l/3mC from C, we must get the same inter- 
section, P', on aC. This is true, of course, for 
any ratio and may be readily proven by making 
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an orthographic diagram or plan for Figure 
26/1, similar to Figure 19. This principle is very 
useful on account of its convenience, and may 
also be utilized in drawing perspectives without 
recourse to vanishing points, as explained in the 
next chapter. The same method may also be 
used in two-point perspective, remembering that 
the distance of the measuring point is always 
laid off from the corresponding vanishing point 
The problems shown in Figures 25 and 26 may 
be easily solved by the use of these fractional 
measuring points. 

It is sometimes desirable to limit the distance 
between vanishing points so as to get them on a 
certain drawing-board. If they are conjugate, 
this can be done by placing them the desired 
distance apart on the horizon line and con- 




structing the point diagram as shown in Figure 

27. We draw a semicircle on VV as diameter; 

we locate C so as to give the proper angle of 

t6s2 



b,GoogIc 



SPECIAL MANIPULATIONS 

view; by drawing CS perpendicular to VV we 
get S, the point of station on the semicircle. M 
and M' are found in the usual way. This con- 
struction depends on the geometrical proposi- 
tion that every angle inscribed in a semicircle is 
a right angle; hence VSV is a right angle and V 
and V are conjugate vanishing points for the 
point of station, S, as long as it is on the semi- 
circle. This method, though sometimes conve- 
nient and often used, is not the logical way to 
begin a perspective. 

Among draftsmen much is usually said of dis- 
tortion, and a world of sins in perspective this 
word is made to cover. Within the legitimate 
meaning of the word there is do such thing as 
distortion in a correctly drawn perspective. If 
a perspective is accurately made, it is an accu- 
rate projection or image of an object as seen 
from one point — the point of station. If the eye, 
in viewing the picture, is placed at this point, 
the drawing appears correct and no distortion 
is apparent. Here lies the whole trouble : usually 
the picture is viewed from a point very much at 
variance with its point of station, and the draw- 
ing appears distorted, especially if it has been 
made under extreme conditions of vanishing 
points or point of station — when these have 
been inordinately close together, for instance. 
Here is another hint for the location of the point 
of station. It should be so located that the point 
from which the picture is to be viewed wiU not 
be very much at variance with iL This is, of 
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course, very important in the hanging or plac- 
ing of pictures. Place them so that they may he 
viewed as nearly as possible from their point 
of station. In looking at or sketching from na- 
ture, we are accustomed to view an object from 
several — sometimes many — view-points. We 
are constantly shifting our eyes, our point of 
station; but when we make a perspective, we 
record the image as seen from but one of these 
points, and when looking at this image, if the 
eye is not in the same relative position as the 
point of station for the image, we necessarily 
see things awry. So-called distortion is one of 
the shortcomings rather than the sins of per- 
spective. 



1:6*3 

r,=.i,:sa:,G00gIc 



VARIATIONS 

THE preceding chapters were all based on the 
use of measuring points for the finding of 
perspective distances and lengths. To locate 
our verticals we used our plan in perspective, 
hence we may call it the method of "perspective 
plan." (If is often called the "Ware method" 
in tMs country, being named for Prof. Wm. R. 
Ware, who published his comprehensive treat- 
ise, "Modem Perspective," in the early eighties.) 
There is another method, precisely the same in 
theory but different in manipulation, using no 
measuring points but finding perspective lengths 
and distances by direct projection on the hori- 
zontal trace or plan of the picture plane. In 
this method we do not use a perspective plan, 
but the orthographic plan as shown in Figure 
28, which will soon be explained. This method 
may be called the method of "direct projection," 
this being a slight misnomer, as direct projec- 
tion is used only in the horizontal plane. The 
advantages and disadvantages of both methods 
will be taken up in a later paragraph. 
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VARIATIONS 

In Figure 28, ACB is an actual plan or ortho- 
graphic projection of a small flight of steps with 
bulkheads, PP' is the trace or plan of the pic- 
ture plane, and S Is the point of station. The 
vanishing points, V and V, are found exactly 
as we found them in Figure 7, by drawing lines 
from S parallel to AC and CB, intersecting PP' 
in V and V. We now draw Unes from A, B . . . 
to S and get their intersections with PP' at a, b 
. . . These points, a, b . . . , mark the location 
on the picture plane of the perspectives of the 
verticals atA.B... 

After projecting all these points to PP' such 
SiS a. b, c. d, e . . . , we may draw the verticals 
of our picture directly under them — or we may 
locate these verticals on our picture by trans- 
ferring the distances aC, Cd, Ce ... by a strip of 
paper or scale to our picture, just as we located 
the vertical lines over the corresponding points 
of the perspective plan in Figure 8 or Figure 10. 
After this the making of the picture is exactly 
similar to the method employed in Figures 8 
and 10. 

Figure 29 is a plan-diagram for the perspec- 
tive of Figure 8, with points projected to trace 
of picture plane after the method of direct pro- 
jection. If tliis diagram is redrawn to the scale 
of the perspective of Figure 8, the points a . . . 
C . . . b marked off on a strip of paper and laid 
over this perspective will be found to coincide 
with the corresponding verticals of it. 

About the only advantage that can be claimed 
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for this method of direct projection is that often 
we already have drawn out an orthographic 
plan which may be used in laying out our per- 
spective and save us the drawing of the neces- 
sary perspective plan used in the other system. 
It has many disadvantages, however, to offset 
this : it takes much more working space for the 
orthographic plan, with subsequent projection 
of points on PP', than it does for the perspective 
plan (see Figure 28) ; there always results a con- 
fusing array of points on PP', very often leading 
to error, while the perspective plan is complete 
in itself and may be made on tracing paper over 
the lower part of the drawing and directly be- 
low the picture, thus being removable and eas- 
ily filed for future reference. In the method of 
direct projection it is usually impracticable to 
draw the perspective picture directly under or 
over the plan-diagram, necessitating the trans- 
fer of the projected points on PP' to the picture 
by strip of paper or scale, another very possible 
source of error. In the method of perspective 
plan, however, as many perapective plans of the 
different parts as are necessitated by the com- 
plexity of the subject may be drawn either above, 
below or throu^ the perspective itself. The 
perspective plan is also easily changed; in fact, 
a design may be studied and modified directly 
in perspective with only the crudest and most 
meager preliminary sketches for a guide. Alto- 
gether, the method of perspective plan is the 
more scientific, more compact and clean-cut 
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method of the two, and is much preferred by 
up-to-date firaf tsmen. 

This method of direct projection on the pic- 
ture plane can be further extended to drawing 
a perspective without recourse to vanishing 
points. In the center of Figure 30 is shown the 
plan and projection to point of station of a rec- 
tangular block with the vertical edges located 
by projected points b, a, d on PP" in a manner 
similar to that of Figure 28. At the left of Fig- 
ure 30 is the side elevation of the block taken so 
that the line pp' is the side elevation of the pic- 
ture plane of which PP' is the plan, and <S is the 
side elevation of the point of station 56 high 
above the ground G. If we project lines from 
A, B, D, A', B', D'. of the left-hand figure to S. 
the intersections of these lines with pp', a, b, d, 
A", B", D", will determine the perspective 
lengths of the vertical edges of blodc AA', BB' 
. . . and also their distance below the horizon 
HH or above the ground line GG on the picture 
plane of the central perspective. Thus by lay- 
ing off these distances on the corresponding ver- 
ticab drawn under the determining points of 
plan ibaCd), in central figure, we may draw the 
perspective of the rectangular block without 
having used the vanishing points. 

The right-hand side of Figure 30 shows how 
the two diagrams of the central and left-hand 
figures may be combined. Through S we draw 
a line parallel to PP', and on this line locate G, 
SG distant from S and on either side of S. We 
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now project lines from the points A, B, C, D to 
G, intersecting PP' in a', b', C, d'. The distances 
aa', bb', dd', are equal to C'A", C'B", CD" of 
the left-hand figure, or equal to the distances of 
A', B', and D' above the ground line in the cen- 
tral figure. 

This may be easily proven by plane geometry. 
In the triangles A'GS of the left-hand figure and 
ASG of the right-hand figure, the perpendicular 
distance of A' from GS and of A from SG are 
both equal to H. The perpendicular distance of 
A' from C'A", which is parallel to GS of the left- 
hand figure, and of A from aa', which is parallel 
to SG of the right-hand figure, are both equal to 
h. In the left-band figure, the triangles A'GS 
and A'C'A" are similar, hence the area of A'GS 
is to the area of A'C'A" as H is to h. In the 
right-hand figure, the triangles ASG and Aaa' 
are similar, hence their areas are to each other 
as H is to h; but the area of ASG. \/2H x SG, is 
equal to the area of A'GS, 1/2H x GS, therefore 
the area of A'C'A", H/hxA'GS is equal to the 
area of Aaa', H/hxASG. But the altitudes of 
A'C'A" and Aaa' are equal. A; then, since their 
areas are equal, their bases, C'A" and aa', must 
be equal. Likewise bb' and dd' are respectively 
equal to C'B" and CD". 

If through A, D and B of the right-hand figure 
we draw lines parallel to PP' and on these lines 
locate A', D' and B' so that AA', DD' and BB' 
will correspond to similarly lettered lines of the 
left-hand figure; or, in other words, if we lay 
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off on these liqes the lengths of the verticals at 
these points, and from A', D', B' project lines to 
S, intersecting PP' at A", D" and B". then the 
lines A"a. D"d, B"b will be the perspective 
lengths of the verticals and equal respectively 
to A"a, D"d and B"b of the left-hand figure. 
The correctness of this is proven in the same 
way that we proved similar distances equal in 
the last paragraph. The combined diagram on 
the right-hand side of Figure 30 gives all points 
and lines necessary for the completion of the 
perspective without recourse to vanishing 
points. 

Another method of drawing a perspective 
without using the ordinary vanishing points is 
shown in Figures 31 and 31A. This is con- 
structed by means of ordinates and parallel or 
one-point perspective. From the points B", A" 
and D" of Figure 31A, the lines (ordinates) 
B"b", A"a" and D"d" are drawn perpendicu- 
larly to PP'. These lines, being perpendicular to 
PP', may be drawn in parallel perspective to V 
as shown in Figure 31 by b"B', a" A' and d"D'. 
At a convenient point on the ground hne, as c'. 
Figure 31, we draw a parallel perspective of the 
oblique side elevation, c'caa'. We now project 
lines from d', b', a' to D', B', A'. We connect 
the points i>', B',A' and draw verticals on them; 
by projecting from c, d, b and a, we find C, D, B 
and A on these verticals, and by connecting 
these points complete the perspective. This 
method is more compact than the one of Figure 
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30, and if fractional measuring points are used 
in drawing the parallel perspective as explained 
in the last chapter, it may be worked in very lit- 
tle space. 

In Figure 32 is shown another very convenient 
way of getting the perspective length of verti- 
cals or perspective heights. Having drawn the 
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perspective ground plan, A'B'C'D', by any of 
the methods outlined above, we draw indefinite 
verticals at the points A', B', C, W. We now 
take any convenient point, E, on the horizon 
line. HH, and from E we draw a line through D' 
and find its intersection with the ground line, 
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GG, af d'. If on a vertical drawn at d' we place 
d so that dd' is equal to tiie actual height oiDD' 
and from d draw a line to E, the intersection of 
dE and the vertical at D' will give us £>. Like- 
wise, as shown by lines drawn from a' and a, b' 
and b, to E, we may find A and B. We may as- 
sume any other point on HH as e, and draw 
from « through D' to d'" on 6G, then locate d" 
on a vertical at d'" so that d"d"' is equal to the 
actual hei^t of DD', and by drawing from d" 
to e obtain the same intersection on the vertical 
at D', D, as heretofore. The reason for this is 
that E on the horizon line is the vanishing point 
for the line d'E, d' is the intersection of this line 
with the vertical picture plane, and a vertical 
at d' must be a front line and a line of measures 
or vertical scale for any vertical in the vertical 
plane on d'E, or of which d'E is the horizontal 
trace. Similarly, this is true for e or any point 
on the horizon line. (See Chapter VI.) 

Although Figures 30, 31 and 32 are the per- 
spectives of simple rectangular blocks, if the 
principles used in making these are thoroughly 
understood, any objects may he drawn by these 
methods. We must repeat that the solution of 
any problem in perspective may be resolved 
into finding the perspectives of a series of 
points; for any straight line is determined by 
two points on it, and any line may be deter- 
mined by a series of points on it, and objects are 
pictured by their defining lines or outlines. Still 
again, we must repeat that the variety and 
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readiness of application of a few primary prin- 
ciples rather than a variety of principles are the 
essential things in mastering perspective. 

The methods above given for laying out per- 
spectives without recourse to vanishing points, 
although of no very great importance to the 
architectural draftsman, are often useful and 
convenient In interior perspectives, where 
the furniture is placed at various angles with 
the walls, it would necessitate the finding of a 
set of vanishing points for each piece of furni- 
ture as well as a set for the room itself, while by 
some such method as given above the furniture 
might easily be laid out without the use of van- 
ishing points. In very large drawings or io 
mural paintings, where it is usually impractica- 
ble and sometimes impossible to utilize ordi- 
nary vanishing points, these methods or similar 
ones may be used to advantage. Often the sim- 
ple expedient is utilized of making the drawing 
at a comparatively small scale and then propor- 
tionately enlarging it to fit the larger panel. 
This is sometimes done by assuming a supple- 
mentary picture plane in front of the actual pic- 
ture plane, where the image is consequently at 
a reduced scale, and then projecting this re- 
duced image to the actual picture plane at the 
normal scale. There are several other schemes 
for accomplishing the same results, as well as 
several ingenious developments and combina- 
tions of these various methods by which a per- 
spective drawing may be laid out practically 
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within the limits of the picture itself, for a 
more detailed explanation of wtiich the student 
is referred to the more comprehensive treatises 
on the subject, such as "Modem Perspective." 
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A Practical Course in Mechanical Drawing, by WILLIAM 
FOX, M.E. Assistant Professor of Applied Mathema- 
tics, College of the City of New York, and CHARLES 
W. THOMAS, M.E. Instractor in Descriptive Geom- 
etry and Drawing, College of the City of New York. 
Third Edition, Revised. 87 illustrations $yi x 8 inches 
98 pages 

NET 1^ 

The object of thii work ii to provide a simple, pncticsl coune 
of proerenive Icbboik in Mechukal Draaring. It will be noticed 

Crete exercise, inetead of being presented in an abMract and 
general manner; furtbcrniore, the didactic principle of "one thing 
a1 a time" hu bten followed as much as posaiblc. No practical 
draftsman will criticiie ui for not starting with the tradilionsl 

Sometric problems that, from time immemorial, have adorned 
e inlroduelory pages of "Manuala of Mechanical Drawing/' 
We have reason to believe that the average student does not 
appreciate the beautj and use of Euclid'a GeinnHry and Monse's 
Eiesciiptive Geoinelir, if thest subjecis are introduced btfort 
their bearing and practical application are uadcrstood. 

Machine Drafting and Empirical Design, by WALTER 
RAUTENSTRAUCH Adjunct Professor Columbia Uni- 
versity and JOHN T. WILLIAMS, Instructor, Cornell 
University. A textbook for students in engineering 
schools and others who are beginning the study of draw- 
ing as applied to machine design. Complete in two 
parts. Part I ready. 

Beginning Drafting, Sketching, Etc, Illustrated 6 x 9 
inches 70 pages 

NET 1.25 

The aim of the lirst part is to not onir give the student prac- 
tice in the making of good line drawings, intersections, the prin- 
ciples of construction, etc., but by a proper selection of practical 
examples lo impart to him information of a practical nature^ such 
aa every designer should Imow. A number of drawings arranged 
from practice are presented and discussed and some may he 

Um^ofhia mM?umM"M?"leiiranL" InH™ti™ ifpvm^in 
proper waye of dimensioning arrangement of title, bill of ma- 

thereon,"tan'dani°conv<^t%ns. etc!" A 'definite system of stwid- 
ards is arranged with a view to its beinp followed throughout the 
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Mechanical Drawing for Trade Schools by CHARLES C. 
LEEDS. Assistant Professor of Mechanical Drawing, 
Carnegie Technical Schools, School of Applied Indus- 
tries. 

Machinery Trades Edition Illustrated lo^ x y}i 
inches. 58 lessons. NET 2.00 

High School Edition, Illustrated 10^ x 7% 40 les- 
sons NET 1.25 

The aulhor'a conviction that the uk of modeli aervea to develop 
copyiita, and often tendi to stunt or destroy a draftsman's crea- 
tive facilities, baa led bim to diacard entirely the use of models 
in teacbing mecbanicBl drawing, and be haa arranged these lea- 
sons in a manner which be believes will attract and bold tbe 
attention of the itudent. Kach lesson will guide the student by 

ing, andwork as a whole towards tbe development of the creative 
draftsman. Tbcse two boola are ideniiol ai far as the fortieth 
lesson where the small book atopa and the other work is con- 

Lettering for Draftsmen, Engineers and Students. A 
practical system of freehand lettering for working 
drawings by CHARLES W. REINHARDT, Former Chief 
Draftsman, Engineering News. Thirteenth Edition, 
Revised, Thirty-eighth Thousand 52 illustrations 13 
Plates. io>^ X 7Ji 50 pages 

NET 1.00 

Treats upon purely freehand lettering in a thorou^Iy prac- 
tical way, giving the proper sequence of strokes employed for 
forming each letter, and warning the bepinner at the same time 
against errors moat commonly committed! Special attention baa 
been given to the subject of lettering workmg diawings. The 
work IS the reault of Uie writer's eiperience gained ia years of 
practice at the head of Engineering News' drafting department, 
and is intended to be a practical guide towards efficicDtly doing 
the best work within the ihorteM poaaible time. 
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Theory of Engineering Drawing by ALPHONSE A. 
ADLER, B.5., M.E., Instructor in Mechanical Drawing 
and Designiiu; Polytechnic Institute of Brooklyn. 275 
illustrations 6 x 9 inches. 328 padres. 

NET 2.00 

Thii li a tboTOUsh and unuauilly comtilctc coune in Dncriptive 
Geomctryr bcndu treating tiie subject in an entirely new vtj. 
It treat* of the Tarious types of proiectioni first and then (radn- 

«l!y lesds to the Wudy of tlie prpjer*- — ~' '■— — '' *^--' 

eoncefits. It is the sort of i boot tbat 
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The Principles of Parallel Projecting— Line Drawing, by 
ALPHONSE A. ADLER, 48 illustrations, 6x9 inches 
72 pages 

NET 1.00 

A complete and concise discussion of the rapid methods of mak- 
ing drawings that find wide application in drafting rooms, Ar^ 
ran^ by topics so that reterence to a particular type of 
projection ia easily accomplished. The complete claaiifi c a ti oo of 
the typca of proiection makes an excellent survey of the entire 
Bubiect It ia a book that teaches princiflei rather than methods, 
and for this reason it should be useful as a text for elementary 
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